Retinal ganglion cell damage induced by spontaneous autoimmune optic neuritis in MOG-specific TCR transgenic mice.
Multiple sclerosis (MS) and its animal model experimental autoimmune encephalomyelitis (EAE) are marked by inflammatory demyelinating lesions throughout the central nervous system, including optic nerve. Neuronal loss also occurs in EAE, including retinal ganglion cell (RGC) loss in eyes with optic neuritis, but the finding of RGC loss in relation to optic nerve inflammation differs in different EAE settings. Recently, Myelin oligodendrocyte glycoprotein (MOG)-specific TCR transgenic mice were found to develop spontaneous isolated optic neuritis in the absence of EAE. In the current study, the relationship of inflammation to retinal ganglion cell (RGC) loss during isolated optic neuritis is examined. RGCs of MOG-specific TCR transgenic mice were labeled with Flourogold and then treated with pertussis toxin (PT) or observed untreated. At various time points, RGCs were counted, retinas were TUNEL labeled, and optic nerves were examined for inflammatory cell infiltrates. 29% of untreated MOG-specific TCR transgenic mice developed periocular inflammation by 4 months of age, and 32% of optic nerves of TCR transgenic mice had histological lesions in the optic nerve. Incidence of histological optic neuritis was 20% at day 8 following injection of PT and increased to 48% by day 12, and 68% by day 16. In contrast, no RGC loss or TUNEL staining was detected in eyes with optic neuritis until day 12 in the mice injected with PT. A 28% reduction in RGC numbers at day 12 increased to 39% by day 16, and RGC loss of eyes with severe or massive inflammation was significantly higher than that of eyes with mild or moderate inflammation. No RGC loss occurred in TCR transgenic mouse eyes without optic neuritis. The fact that inflammation precedes RGC loss suggests that neuronal loss during optic neuritis occurs secondary to the inflammatory process in isolated optic neuritis.